predicted that short gravity waves riding on a much longer wave will have locally shorter wavelengths and larger amplitudes close to the crests of the long wave, and correspondingly longer wavelengths and smaller amplitudes near the troughs of the long wave. Assuming irregular short waves riding on a monochromatic swell, we have derived modifications to the Gaussian and Rayleigh distributions appropriate for the type of wave-swell interaction described by Longuet-Higgins & Stewart. According to this theory we anticipate that both the kurtosis and the intensity of freak waves should increase, but for realistic swell this effect is small.
Taking the analysis one step further, we ask if the nonlinear modulation of short gravity waves is affected by a swell in such a way that the statistics of extreme waves can be different from the Longuet-Higgins & Stewart modification. A partial answer was given by Regev, Agnon, Stiassnie & Gramstad (2008) who suggested that swell represents a perturbation capable of provoking nonlinear modulations that produce freak waves. However, the same amount of freak waves was also seen to occur through nonlinear modulations provoked by perturbations different from swell.
We have derived extensions of the Zakharov equation and the Dysthe nonlinear Schrödinger equation suitable for describing the long-term evolution of directional short gravity waves riding on swell of arbitrary direction. The latter model was used for Monte-Carlo simulations from which we have extracted statistics of extreme waves (Gramstad 2006) . Our results indicate that the intensity of freak waves in a wind-sea is hardly affected by swell at all. 
